Objectives: Diabetes-specific family behaviors are associated with self-care and glycemic control among adults with type 2 diabetes. Formative research is needed to inform assessment of these behaviors and interventions to address obstructive family behaviors (sabotaging and nagging/ arguing), particularly among racial/ethnic minorities and low-income adults who struggle most with self-care adherence. Methods: We conducted a mixed-methods study with adults with type 2 diabetes at a Federally Qualified Health Center to better understand experiences with diabetes-specific family behaviors and willingness to engage family members in diabetes interventions. Participants completed a phone survey (N ¼ 53) and/or attended a focus group (n ¼ 15). Results: Participants were 70% African American and had low socioeconomic status (96% annual income <US$20K, 51% uninsured). Although 62% lived with family members, only 48% lived with the person providing the most diabetes-specific support. Participants' family living situations were diverse and multigenerational. Most (64%) experienced both supportive and obstructive family behaviors from the same person(s). Some participants (40%) said engaging family in interventions would positively affect all members; others (27%) did not want to involve family. Discussion: Findings can inform the design and content of interventions targeting family involvement in adults' type 2 diabetes, with implications for assessing family behaviors, intervention modalities, and who to engage.
Introduction
Many patients with type 2 diabetes (T2D) have difficulty performing recommended self-care activities and, therefore, achieving glycemic control (HbA1C). 1, 2 This is largely because the social and environmental contexts in which patients perform self-care determines success. [3] [4] [5] [6] From a social control perspective, 7, 8 patients in contexts supporting healthy behaviors (e.g. a healthy diet, frequent exercise, medication adherence, and regular healthcare visits) are more likely to initiate and sustain self-care and achieve glycemic control via indirect and direct mechanisms. Among adults with T2D, social support indirectly affects health through better psychological wellbeing, including less diabetes distress 9 and better quality of life. 10 When this support is instrumental (i.e. observable behaviors that facilitate self-care) it directly affects patients' self-care adherence 11, 12 and health outcomes. 13 Family members' obstructive or harmful behaviors co-occur with supportive behaviors [14] [15] [16] [17] and are just as, if not more, important for adults with T2D. [14] [15] [16] [17] [18] [19] Obstructive behaviors include sabotaging or undermining patients' efforts to perform self-care 14, 16, 20 and nagging or arguing with patients about their self-care. 14, 15 Reporting more obstructive family behaviors is associated with having less adherence-related motivation and self-efficacy, 18 being less adherent to diet, 17, 21, 22 exercise, 17 and medication taking recommendations, 10, 14, 17 and having a higher HbA1C. 17 Moreover, the relationship between experiencing obstructive family behaviors and HbA1C is stronger among patients reporting less supportive family behaviors. 17 Compared to Whites with T2D, African Americans/Blacks (AA) and Hispanics are more likely to live in intergenerational households, 23 expect more assistance from adult children, 24 and report more diabetes-specific family behaviors. 17 Persons with low socioeconomic status (SES) have higher rates of limited health literacy, 25 life stressors, [26] [27] [28] and depressive symptoms, 29, 30 each of which exacerbate the detrimental effects of obstructive family behaviors on patients' self-care 31 and glycemic control. 32 Therefore, family behaviors are particularly salient constructs to understand among racial/ethnic minority adults with T2D and low SES.
Diabetes interventions including family members or focusing on family problem solving and/or behaviors may improve the context in which patients perform daily selfcare and, therefore, enhance their ability to initiate or sustain self-care behaviors. 6 However, exploratory work is needed to understand what family behaviors affect adults with T2D and should be targeted in interventions, and how to engage family members in interventions for adults with T2D. The Diabetes Attitudes, Wishes and Needs second study (DAWN-II TM ) made significant contributions to understanding diabetes in the lived experiences of adults, 6 particularly their family experiences and needs. 33 However, this international study did not focus specifically on the experiences or needs of patients with low SES or identify what family behaviors are perceived as helpful or harmful to patients.
The best available and most-used measure for assessing diabetes-specific supportive and obstructive family behaviors is the Diabetes Family Behavior Checklist-II (DFBC-II). 22 The DFBC was developed for adolescents with type 1 diabetes 34 and later validated for use among adults with T2D. 22 Certain items may pertain more to parent-child relationships than to adult family relationships (e.g. ''How often do your family members . . . criticize you for not recording the results of blood sugar tests?'', ''. . . allow you to skip taking your diabetes medicines or insulin?'', ''. . . encourage you to participate in sports or recreational activities?''), and no data are provided about the race/ethnicities or socioeconomic characteristics of the sample used to validate the scale among adults with T2D. 22 DAWN-II developed measures to assess family support and experiences,6,33 but not obstructive family behaviors from the perspective of the patients. In short, it is highly unlikely family behaviors relevant to the management of T2D among adults, especially low-SES and racially/ethnically diverse patients are adequately assessed by current measures.
Furthermore, despite obstructive family behaviors being prevalent and problematic among adults with T2D 14,17,18 few interventions address the negative aspects of family interactions. A recent systematic review of interventions to improve diabetes outcomes for adults 35 identified 26 interventions with a family component (e.g. inviting family members to intervention sessions/medical appointments, home visits, relationshipfocused diabetes self-management content). Only five of these 26 interventions included content on problematic family interactions. 35 This is concerning because involving family members in adults' selfcare without addressing obstructive behaviors may inadvertently lead to more obstructive behaviors and worse patient adherence. 14, 17 Therefore, we conducted a mixed-methods study to address several questions. First, we wanted to know what types of family members provide diabetes-specific family support to adults with T2D. Supportive and obstructive family behaviors co-occur at a high rate [14] [15] [16] [17] but it is unclear if this is because the same family member is performing both supportive behaviors (e.g. picking up medication refills for the patient) and obstructive behaviors (e.g. nagging the patient to take their medication each day), or if different family members are responsible for different types of behaviors. Second, we wanted to know what supportive and obstructive family behaviors adults with T2D experience most. Third, we wanted to know if adults with T2D want family members in interventions to support diabetes self-care. We anticipated knowledge gained from this study would inform interventions to improve diabetes-specific family support while reducing obstructive family behaviors among adults with T2D who have high rates of suboptimal self-care.
Methods

Participants and procedures
In May-August of 2014, we attempted to contact 192 adults with T2D who had completed the DFBC-II in Diabetes MeASURES (Diabetes Medication Adherence Study in an Underserved Racially and Ethnically diverse Sample), a cross-sectional study performed in 2010-2012 at a Federally Qualified Health Center (FQHC) in Nashville, Tennessee. 17 Upon enrollment in Diabetes MeASURES, participants gave permission to be contacted about future research. A trained research assistant (author KJH) and medical students (participating in a summer research training program and not involved in participants' care in any way) called to ask Diabetes MeASURES participants if they would participate in a brief phone survey and an in-person focus group session about family involvement in diabetes care. Informed consent was completed verbally with phone survey participants and in writing with focus group participants. Author KJH facilitated focus groups and a medical student was the notetaker. Completion of the phone survey required 10-15 min and focus groups lasted 1 h. Participants were paid US$5 for completing the phone survey and an additional US$20 for attending a focus group session.
Survey and focus group questions are shown in Table 1 . We invited interested participants to attend a focus group 3.5 AE 1.7 times. We made several efforts to encourage focus group participation, including (a) conducting focus group sessions at the FQHC where participants received care, (b) offering healthy refreshments, (c) accommodating participants' preferred dates and times, (d) even weekends/evenings, and (e) making confirmation/reminder calls the day before or day of scheduled focus group session. We conducted four focus groups (with an average of three participants) and three individual interviews because on three different occasions only one participant arrived for a scheduled focus group session. Finally, we reviewed participants' medical record to obtain the number and type of diabetes medications and most recent HbA1C (%) value. The Vanderbilt Institutional Review Board approved all . We also assessed differences between participants who attended a focus group/interview and participants who completed the survey only on variables in Table 2 . Focus groups/interviews were recorded and transcribed verbatim by an external professional transcription service. KJH cleaned transcribed data by listening to focus group recordings while reading transcripts to edit and to annotate tone of voice, laughter, and sarcasm. KJH also wrote narratives describing cases after reviewing each transcript. Based on the predetermined research questions four themes were identified: (a) supportive family behaviors, (b) nagging/arguing family behaviors, (c) sabotaging family behaviors, and (d) suggestions and opinions about engaging family members in diabetes self-care. As a result of KJH's review of transcripts, a fifth theme emerged: (e) resistance to support/denial that support is needed or important. Next, authors LSM and KJH independently coded transcripts using these five themes. Inter-rater reliability was assessed by averaging kappa values for each theme across all transcripts (average kappa ¼ 0.80, range 0.66-0.91). LSM and KJH addressed and reconciled discrepancies and coded content in the ''supportive family behaviors'' theme into subthemes: support received, support desired, and support given to others. Percentages of participants endorsing a theme represent findings from both survey questions and focus group/interview transcripts (i.e. simultaneous methodological triangulation 36 ) to give the reader an accurate depiction of the number of participants out of 53 who indicated a theme. Finally, two ''exemplary, information-rich cases''(p. 169) 37 are profiled to portray how identified themes interacted within the experiences of individual patients, and how the same participant presented seemingly contradictory opinions on the role of family members in his/her diabetes self-care.
Results
As shown in Figure 1 , 109 (57%) of the 192 patients who participated in Diabetes MeASURES were available to contact. We called these participants up to five times and were able to contact 72 participants; 5 (7%) were not interested and 67 (93%) were interested. Ultimately, 53 participants completed the phone survey and 15 also participated in a focus group/interview. Descriptive statistics for these participants are shown in Table 2 . Participants' average age was 57.3 AE 8.7; 74% were female, and 70% were AA. Most (96%) had annual incomes of <US$20K and were uninsured (51%) or had public insurance (45%). Half were prescribed insulin and 58% had HbA1C!7.0%. Participants in the followup study (n ¼ 53) were more educated than nonparticipants (n ¼ 139; 12.9 AE 2.9 vs. 11.7 AE 3.1 years of education, p ¼ 0.025), but there were no other differences on observed demographic or clinical characteristics between these groups. As shown in Table 2 , there were also no differences between survey-only participants (n ¼ 38) and focus group/interview participants (n ¼ 15) on these characteristics.
Who is involved in adults' diabetes self-care?
Of the 53 participants, 62% lived with family members, 32% lived alone, and 6% lived with a friend. Participants' family living situations were diverse and sometimes multigenerational ( Figure  2 ). Most participants reported adult children/grandchildren (34%) and spouses/ partners (23%) were primary sources of diabetes-specific support, followed by adult siblings (18%), friends (14%), or an older parent (11%). Nearly half (48%) lived with their support person, 45% lived in the same town (14% within walking distance), and 7% lived in another town. Only 7% said their primary source of diabetes-specific support also had diabetes but 40% provided support to a family member with diabetes (primarily adult children, siblings, or a parent), indicating diabetes-specific support was rarely reciprocal within the same relationship.
What do supportive family behaviors look like?
Participants often experienced support for medication adherence assistance and reminders and exercise. For example, participants reported family members helped them adhere to their medication regimen by reminding them to take a dose of medicine, picking up prescriptions for them, and giving them their most often missed dose of medicine: activities. Specifically, participants wanted family members to join them in eating a healthier diet and/or exercising, rather than singling them out as needing a special diet or exercise routine because they are ''the diabetic''. Participants also wanted family members to remind them to take medications, and two wanted family members to attend medical appointments with them.
What does nagging/arguing about self-care look like?
Almost half (49%) of the participants described how someone nagged or argued with them about their diabetes self-care. The most common reason for nagging/arguing (mentioned by 32%) was to get the participant to eat a healthier diet: Two participants (4%) who completed the survey indicated self-monitoring of blood glucose was a source of nagging and/or arguing with family members, but this was not discussed in focus groups/interviews.
Parent n=5
Spouse n=13
Adult child(ren) n=14
Child(ren)/ Grandchild(ren) (<18 years) n=8 Adult Sibling n=3 Though participants described several examples of the ways in which nagging is an obstructive family behavior, there were differing opinions about whether nagging was helpful or harmful. In some cases, nagging and arguing were perceived as helpful because participants realized family members were attempting to help them: In other cases, patients described nagging as discouraging and annoying and felt they were being treated ''like a child'' (Figure 3 ). How family members express their concerns defined whether nagging was perceived as helpful or harmful by the patient. Harmful nagging was characterized by hostile tone of voice, ''pushiness'', and/or rudeness whereas helpful nagging was characterized by gentleness and recognition of the patient's autonomy (e.g. asking the patient what he/she needs; Figure 3 ). In addition, participants resented being ''called out'' in front of others, or having multiple people ''gang up'' on them, whereas comments made privately (e.g. quietly suggesting healthy options on a restaurant menu) were perceived as helpful ''reminders''.
What do sabotaging family behaviors look like?
Sabotaging behaviors-when a family member does something that makes patients' self-care adherence efforts difficult or impossible to achieve-were universally regarded as harmful by the participants. When the participants described sabotaging behaviors, they usually focused on diet.
A participant who lived with her adult son described her experience with diet-specific sabotaging:
My son was eating all them sweets. I wasn't eating too much but I tasted every now and then because it was Krispy Kreme Donuts, that's where he was working. I liked the taste. It was full of sugar and I just couldn't keep eating that. . . Finally, he got another job doing something else and I was glad of that, he had so many of them sitting on the counter (64-year-old AA woman, HbA1C ¼ 6.4%) Sometimes a lack of support was perceived as sabotaging, especially when participants had asked for a specific type of support. For example, participants reported that family members chastised them for not following a regular exercise program, but when patients asked them for help, family members refused or made promises to help, but never followed through: 
Mary
John Mary is a 55 year-old African American woman who is prescribed insulin for T2D. Her most recent HbA1c was 12.9%. She lives with her husband. She receives support for diabetes self-care from her husband, her adult children, her grandchildren, and her co-workers.
Mary receives a lot of support from her grandchildren, who will attend medical appointments with her and help her take her insulin:
"When my grandkids [ Figure 3 . Information-rich cases with illustrative quotes from two focus group participants (names changed).
Who performs obstructive and supportive behaviors?
Sixty-four percent of participants indicated the same person who provided the most support also performed obstructive behaviors (25% indicated a different person, 11% said no one). Often the supportive and obstructive behaviors were with the same diabetes self-care behavior. For instance, this participant stated his wife is his greatest motivator in managing his diabetes, especially for helping him eat healthfully, but later he explained: Others felt their diabetes was not their family members' ''problem'' and/or that it wasn't ''fair'' to ask their family members to change their own diet or exercise. Four of the 15 focus group participants said it was more important to motivate them, and didn't want to involve family members: Figure 3 ).
Sometimes the same participants expressed both viewpoints (see Mary and John in
When asked in focus groups, participants rarely had suggestions for how to involve family members in their diabetes self-care. When participants did offer ideas, they suggested providing information to family members about diabetes via educational reading materials or bringing them to face-to-face didactic sessions about diabetes: I guess with some people, hearing it from the experts in the information session is different from hearing it from [the patient] after you go. They may be more likely to listen to it and follow the directions if they hear it from someone else rather than from you. (50year-old White man, HbA1C ¼ 6.5%) Some participants said family members nagged without understanding the requirements of diabetes self-care. One participant suggested didactic sessions with family members might reduce this: I think the more you find out about [diabetes] with your family, it educates them. . . I think that it'll slow down the nagging.
(45-year-old White woman,
Discussion
This sample of adults with T2D and low SES had diverse living situations and received support most often from adult children/ grandchildren, spouses/partners, and siblings. Less than half indicated their primary support person lived with them. Family members provided diabetes-specific support most frequently with medication adherence and exercise. Participants were infrequently engaging in reciprocal support (i.e. being both ''helper'' and ''helpee'' in the same relationship), but often gave diabetesspecific support to someone other than their primary support person(s). The participants wanted family members to engage in healthy behaviors with them, rather than singling them out as needing healthy behaviors because they are ''the diabetic''.
Sabotaging and nagging behaviors were most common regarding diet and exercise. Nagging or criticizing was often viewed as helpful if the tone was gentle because participants understood family members were concerned for their well-being. However, nagging often made participants resistant to adherence, especially when they felt their family members were being pushy, critical, or treating them ''like a child''. Nagging was especially frustrating and alienating for participants when it was accompanied by sabotaging (e.g. when family members brought desserts to family gatherings and then criticized the patient for partaking alongside others). Many (64%) reported the family member providing the most support also performed obstructive family behaviors, and supportive and obstructive behaviors were often experienced in the same area of self-care.
Participants had disparate and sometimes contradictory opinions about engaging family members in their diabetes. Some were reluctant to ask family members to change behaviors because they felt diabetes was their ''problem'' and it was ''unfair'' to ask family members to be penalized by having to make healthier choices. Others felt engaging family members would result in better health for all involved, and sometimes the same participant expressed both views.
Limitations
We recruited patients who had participated in a cross-sectional study to understand the role of family in their diabetes self-management. Those who did not participate in this follow-up study might have had different experiences and perspectives than those who did participate, but we found participants and nonparticipants were similar on all observed demographic and diabetes characteristics except for a 1-year difference in education. Our mixed methodology facilitated wide assessment with a larger sample via a phone survey and a more in-depth examination of the phenomena via focus groups/interviews. Given the number of focus group attendees was lower than desired, we were unable to reach thematic saturation in some instances. Furthermore, we sampled from a single FQHC and our results may not generalize to other patients. Most participants were AA or White, so we have not addressed the experiences of patients of other races/ethnicities. Finally, because of our small sample size, we were unable to ascertain if differences in views on the role of family in adults' diabetes management were driven by racial/cultural differences or reflect individual variability. Assessment of family behaviors. As mentioned previously, the DFBC-II 22 items are not based on the experiences of adults with T2D and several items imply a parent-child relationship (e.g. ''allow you to skip taking your diabetes medication'') or use language relevant to adolescents (e.g. ''sports or recreation''). Based on our results, we identified additional weaknesses of the DFBC-II 22 for use among adults with T2D. First, only two of the nine items in the DFBC-II 22 obstructive behavior subscale focus on sabotaging, and no items acknowledge the absence of promised support as sabotaging (e.g. canceling scheduled exercise with the patient). Second, the remaining seven obstructive items assess nagging, arguing or criticizing behaviors, but participants in this study found it difficult to characterize nagging as helpful or harmful. We suggest measures replace the word ''nagging'' with more nuanced descriptors about the characteristics of the interaction such as tone of voice, public versus private, and asking how to support versus telling patients what to do. Based on our findings, this language may be more aligned with what patients consider obstructive or harmful than items using the term ''nag''. Finally, as a result of the DFBC-II being developed for adolescents, 34 several items assume patients live with their family members (e.g. ''How often do your family members. . . eat at the same time you do?'', ''. . . plan activities around your self-care routine?'', ''. . . eat foods that are not part of your healthy diet?'') and therefore seemed nonsensical or irrelevant to participants living alone or with a friend, roommate, or adult child.
Implications for interventions
Time and location requirements. When asked how to best involve family members in patients' T2D self-care, participants either resisted the notion that family members should be involved (because patients were responsible for this themselves), or recommended family members attend didactic face-to-face intervention sessions. Even in well-resourced samples, family interventions for adults with diabetes requiring face-toface meetings struggle with low attendance and attrition. [38] [39] [40] [41] Patients with fewer resources often have difficulty attending and/or bringing their family members to interventions due to competing priorities and challenges with changing work schedules, transportation accessibility, and childcare. [42] [43] [44] In this study, attendance was consistently difficult. We invited 10-12 participants to each focus group, with an average of five confirming attendance for each group. However, one scheduled group was not conducted because no one arrived and three were conducted as interviews because only one participant attended. Focus groups scheduled on weekends were not better attended. Day-before or day-of confirmations didn't predict attendance. We contacted participants after they missed a scheduled focus group to invite them to the next available focus group that aligned with their schedule, and to ask if there were specific reasons they missed their scheduled session. Participants' stated reasons included a lack of transportation, forgetfulness, or last minute schedule changes. Our experience getting participants to attend focus groups underlines how challenging scheduled face-to-face intervention sessions might be for low-SES patients, especially if asking patients to also coordinate with family members' schedules to attend.
Family member involvement in interventions. Given the diversity of the family types and living situations among adults with T2D, in this study and in DAWN-II, 6 it is untenable for interventions to assume a spouse/partner or a shared living situation between the patient and his/ her support person(s). While face-to-face family interventions may be successful for adolescents, 45 such interventions for adults must be flexible in content and design to accommodate different types of family relationships. Alternative methods of delivering intervention content, which do not require patients live with or near family, should be explored. Technology-delivered interventions hold promise, and more work is needed to learn how to engage adults and their family members via different forms of technology, [46] [47] [48] especially technologies available to underserved patient populations such as cell phones. Study designs which exclude patients who cannot or do not want to attend with a family member may mean interventions fail to reach those who need the most support. 33, 46 Patients should also be allowed numerous opportunities to invite a family member, as their views about the acceptability of doing so may fluctuate.
Patient-centered content. Finally, interventions must maintain the autonomy of the patient, and respect a patient's views about whether a family behavior is helpful or harmful. Participants described how important it was for family members to ask them what would be helpful rather than to assume or dictate what the patient should be doing. We echo Kovacs Burns et al. ' 
Conclusion
This study contributes to the growing recognition among researchers, providers, and policy makers that adult management of T2D occurs in contexts, which can be supportive or disruptive to self-care and glycemic control. Most notably, this study follows the international DAWN-II study of psychosocial needs adults with diabetes 6 and family members. 33 Our approach and findings are distinct in that we focused on (a) racially diverse, low-SES patients in the United States and (b) diabetes-specific supportive and obstructive family behaviors. This fills particularly critical gaps because diabetes-specific supportive and obstructive family behaviors have recently been identified as significantly and independently associated with adherence to self-care behaviors 14, 17 and glycemic control 17, 32 among adults with T2D and low SES. Furthermore, DAWN-II 33 found over a third of family members wanted to be more involved in patients' diabetes care, and our study explores adult patients' perspectives on that involvement.
In addition, this paper begins to address the need for adult-specific family assessment tools. Behaviors (i.e. tangible or instrumental support) are the most important type of support for adults' adherence, 11, 12 but the DFBC 22 is the only validated instrument assessing both supportive and obstructive behaviors. Measures capturing the types of behaviors discussed by our participants should be developed to assess the efficacy of family interventions in changing family behaviors for adults with T2D. In our own work, these findings have informed/are informing two studies currently underway: development of an instrument assessing supportive and obstructive family behaviors among adults with T2D and a cell phonebased family-focused intervention for low SES adults with T2D.
We recognize successful family interventions take many forms. Our recommendations are intended to guide the development and design of family interventions for low-SES patient populations, specifically, and therefore focus on their unique needs and characteristics. Interventions in racially diverse populations with low SES must be responsive to several characteristics, including: time and scheduling demands, cultural and individual variation in perceptions of the role of family, and varied family structures.
